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Kubo, S., CHS Group 
The radial profiles of ion temperature and 
poloidal rotation velocity are measured with the 
television charge-exchange spectroscopy 
(TVCXS) [1] for the high ion temperature plasma 
produced with the combination of neutral beam 
(NB) heating and fundamental resonance electron 
cyclotron heating (ECH) in CHS. The helical 
magnetic field is 1.86T and NBI is injected from 
40ms and sustains the discharge while ECH is 
injected from 1 OOms to 140ms at the frequency of 
53GHz and with the power of 170kW. 
Figure 1 shows the electron density measured 
with Thomson scattering (TS) at t=120ms. The 
electron density is controlled to be low enough 
(ne(O) = 2.5 x 1019m-3.) to make the electron 
cyclotron wave to access the plasma center. The 
ion temperature and poloidal rotation profiles are 
measured with TVCXS every 16.7ms. As shown 
in Figure 2, both central ion and central electron 
temperature increase up to 400 eV with the 
combination of NB heating and ECH. In general, 
the ion temperature is lower than the electron 
temperature by 50% for the low density NB heated 
plasma (without ECH) in CHS. 
One of the candidate of the mechanism to 
increase the ion temperature is better beam energy 
deposition to ions due to the higher target electron 
temperature and/or the reduction of ripple loss by 
the radial electric field Er produced by ECH. In 
order to study the effect of Er the poloidal rotation 
velocity profile is also measured with TV CXS. 
Figure 3 shows the poloidal rotation velocity 
profile for this discharge, where the positive 
velocity stands for the plasma rotation in the ion 
diamagnetic direction. This profile shows that the 
radial electric field is slightly positive (Er = +40 
V/cm) few em inside the plasma edge (R=103cm), 
while the Er is slightly negative more inside. To 
study the effect of Te and Er on the beam energy 
deposition to ion in detail, more study with wider 
range of Te and with different beam injection angle 
should be done. 
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Fig.l. Electron density profile measured with TS. 
for the ECH + NBI heated plasma in CHS 
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Fig.2. Radial profiles of ion temperature measured 
with TVCXS, and electron temperature 
measured with TS for the ECH + NBI 
heated plasma in CHS. 
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Fig.3. Poloidal rotation velocity profiles measured 
with TVCXS for the ECH + NBI heated 
plasma in CHS. 
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